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Methods
Introduction
• Nutrient pollution caused by excess release of
phosphorus, ammonia and nitrogen has been studied
widely for the last SO years.
• The main impact of nutrient pollution is eutrophication,
which is a rapid deterioration of bodies of water caused
by the overgrowth of algae that feed on the released
nutrients . Eutrophication can lead to the death of animal
life due to the lack of oxygen, as well as impacting bodies
of water as a drinking source due to high algal toxins.
• In 2001, a major algae bloom was discovered in Lake
Mead, Nevada. This event occurred partially due to the
excess amount of nutrients in the rainy season .

Purpose/Aim & Hypothesis
• The objective of this research is to develop a passive
approach to remove nitrogen, ammonium and
phosphoru s from urban stormwater runoff.
• If successful, thi s passive system could be integrated into
street gutters and/or stormwater drains in Las Vegas,
which would require low maintenance .
• Hypothesis: A passive
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system consisting of
zeolite and zero-valence
iron (ZVI), placed in structures
of the urban runoff collection
system, will remove
nitrogen species and
phosphoru s from urban
stormwater through surface
adsorption and biotic
and abiotic reduction
with the ZVI.

• To test the viability of this system, a dual-media system consi sting
of zero-valent iron (ZVI), sand, and zeolite was built within a
Plexiglas column . Since the ZVI media is expected to last longer,
the column was layered with zeolite at the top, following the ZVI
and sand.
• Using a peristaltic pump, a synthetic runoff water solution that
mimics the typical runoff in Las Vegas was fed to the column . The
components that go into the synthetic runoff solution are tap
water from Las Vegas enhanced with ammonium phosphates,
and ammonium nitrate to mimic th e concentration s of ammonia
and phosphorus typically foun d in the La s Vegas runoff water.
• This system is operated with a retention time of 30-180 minutes,
based on the flowrate passed through the column . The resulting
treated effluent is collected and analyzed for ammonia, nitrate,
phosphorus, iron, and pH levels. This same process is also done
for the influent.
• Once the experiment is finished , the sample of the materials will
be observed under a microscope fo r the presence of bacteria .

Prelim. Analysis & Expected Results
It is expected that ammonia will be removed by th e zeolite. Furthermore,
nitrate is also expected to be reduced by the ZVI and it is al so expected th at
phosphorus will be removed by the presence of microbes that may grow in
th e media.
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Discussion
• Lake Mead provides water to nearly 20 million people in
several states outside of Nevada, such as Arizona,
California, and even some parts of Mexico. As awareness
and effects of climate change increase (such as the
drought ob served this year in west United States), it is
extremely important to keep this body of water free of
nutrients to avoid eutrophication .
• Keeping Lake Mead clean through thi s passive system
will not only bring tremendous benefits to citi zens
depending on thi s body of water, but also to our wildlife.
If thi s pas sive system is successful, it means that it can
also be applied to protect other bodies of water.

Conclusion & Future Research
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Preliminary data to support t his research showing ammonium removal from using zeoli te lite at low and high
temperature (Bock and Batista, 2016).

1. How effective is the current two-med ia system that we are using?
2. Wi ll biofilms cultivate in the media? And if so, do they promote nitrate reduction
along with the ZVI?
3. Wi ll iron-prec ipit ates be formed? W ill th ey remove phosph at e? If they do, how
efficient is it?
4. Are there other wat er t reatment systems that are more efficient (such as sodiummodifi ed iron (SM I))?
Excess of nut rient s leads t o eut rop hication, a process of ra pid algae growth on bod ies
of water t hat leads to nega tive impacts on overall water quality. To attempt to solve
this issue, w hich recently affected Lake Mead, the t eam creat ed a two-media system
co nsisti ng of zeo lit e an d ZVl-sand mixture t hat wil l be int egrat ed into st reet
st ormwa t er syst ems. This system wil l ma inly ta rget the reductio n/ removal of
nitrogen species and phosphorus.

